Abstract: Camarops rogersii is described as a new species in the family Boliniaceae (Order Boliniales) from Puerto Rico, distinguished by confluent, monostichous, soft, brightly-colored stromata. It is most similar to Camarops flava and Mollicamarops stellata. These taxa differ in ascospore morphologies, distant geographic distributions and their occurrence in distinct habitats. Camaropella pugillus is reassessed based on a collection from North Carolina and compared to Camaropella lutea. Phylogenetic analysis of nuclear 28S large subunit (LSU) DNA sequences supports the recognition of these taxa.
Surveys of wood-inhabiting Sordariomycetes in tropical and temperate areas have led to the discovery of new species in various groups (Huhndorf et al. 2003 Miller et al. 2007 ). Several collections of Boliniaceae were collected as part of pyrenomycete surveys in Puerto Rico and North Carolina in 1997-98 and respectively. Morphological and molecular studies were conducted to assess their placement in the group.
Materials and methods
Taxon sampling and morphological characterization Three specimens were sequenced for inclusion in this study, ILLS 58462, SMH3846 and SMH3001. Nine species in the Boliniaceae were included in analyses along with representatives of several orders within the Sordariomycetes. Two species in the Xylariales were used to root trees based on previous phylogenetic analyses (Huhndorf et al. 2004; Miller and Huhndorf 2005) . GenBank accession numbers for all taxa are given after taxon names in Figure 1 . Ascomata were mounted in water which was then replaced with lactophenol containing azure A. Measurements were made and images were captured of material in both mounting fluids. Images were captured using photomacrography, bright field (bf), phase contrast (ph) and differential interference microscopy (dic) and photographic plates were produced following the methods of Huhndorf and Fernández (1998) . Voucher specimens are deposited in the Field Museum Mycology Herbarium (F) or the Illinois Natural History Survey Mycology Herbarium (ILLS).
DNA extraction, PCR amplification, sequencing and sequence alignment
Methods for DNA extraction, PCR amplification and sequencing of the LSU gene along with procedures for the alignment of LSU sequences have been fully described elsewhere (Huhndorf et al. 2004; Miller et al. 2007) . DNA was extracted directly from ascomata.
Phylogenetic analyses
Maximum parsimony (MP) analyses were performed using PAUP* 4.0b10 (Swofford, 2002) . Portions of the 5' and 3' ends of LSU were excluded from all analyses due to missing data in most taxa. A single spliceosomal intron in Linocarpon appendiculatum K.D. Hyde was excluded from all analyses as were six ambiguously aligned regions. The remaining unambiguously aligned characters were subjected to a symmetrical stepmatrix to differentially weight nucleotide transformations using STMatrix ver. 2.2 (François Lutzoni and Stefan Zoller, Biology Dept., Duke University), which calculates the costs for changes among character states based on the negative natural logarithm of the percentages of reciprocal changes between any two character states. Unequally weighted MP analyses were performed with 10 000 random addition heuristic searches, TBR branch-swapping, MULTREES option in effect, zero-length branches collapsed, constant characters excluded, and gaps treated as missing. Branch support was estimated by performing 1000 bootstrap replicates (Felsenstein, 1985) each consisting of 100 random addition heuristic searches as above.
Results

Phylogenetic analyses
A 1257 bp fragment of the 5' end of LSU, which consisted of 245 informative characters, was analyzed using MP. A single most parsimonious tree was generated in the MP analysis (Fig. 1) lutea cluster with C. microspora (P. Karst.) Shear and C. amorpha (Boedijn) Nannf. Camarops microspora has stromata that are similar to C. lutea in being immersed in the wood with erumpent necks but C. amorpha has large, erumpent, yellow stromata with polystichous, long-necked ascomata. There is some trend toward long necks and yellow coloration in this clade. Cornipulvina ellipsioides Huhndorf, A.N. Mill., F.A. Fernández & Lodge, with soft stromata and long necks is also in this clade. It differs from Camarops and Camaropella by having beaked necks that entirely project from the clustered, stromatic ascomata and having hyaline, ellipsoid ascospores. The taxon was placed in the Boliniaceae when it was described .
Camarops rogersii from a lowland tropical forest in Puerto Rico is morphologically very similar to two other described species -Mollicamarops stellata Lar. N. Vassiljeva, which was described from far eastern Russia from a deciduous forest habitat (Vasilyeva 2007) , and Camarops flava Samuels & J.D. Rogers which was found growing on the hymenial surface of a polypore in New
Zealand (Samuels and Rogers 1987) . In creating the genus Mollicamarops, Vasilyeva (2007) emphasized the distinctive stromatal structure. All three species share the features of thin, soft, brightly-colored stromata and similar stipitate asci and ascospores. The asci and ascospores are similar to those seen in other members of the family. Camarops rogersii differs from M. stellata by having smaller asci and ascospores.
Camarops flava differs from the other two species by having coarsely striate ascospores and M. stellata differs from the other two by having stellate ostioles. They are also recognized as separate species based on their large geographic distance and differing habitats. Molecular data from the latter two species would be useful in assessing the distinction between all three species.
Camarops pugillus was given its own genus, Camaropella (Vasilyeva 1997 ) and a second species, C. lutea was recently transferred . The segregation of these species into a separate genus was based on the stromata having the characteristics of clustered ascomata with long beaks (Eutypelloid) and being immersed in wood (eutypoid or valsoid in configuration) , not erumpent to superficial as is found in Camarops species such as C. ustulinoides. There was some speculation that these two species might be as close as varieties (Shear 1940 ) but the molecular data does not seem to indicate that. Even from geographically close localities, the two species can be distinguished both morphologically and molecularly. Camaropella lutea forms stromata immersed in the wood with a yellow entostroma and composed of numerous perithecial ascomata. The necks converge into a wide, flat, mesa-like cushion that is erumpent on the wood surface. Camaropella pugillus forms immersed perithecial ascomata with reduced stromatal tissue in the collection examined. The ascomatal necks converge in a valsoid fashion and are erumpent from the wood surface, with yellow entostroma confined to the area surrounding the necks when the necks are small (Fig. 8) . In the taller ostiolar cushions, the yellow color is reduced to the outer edges and the entostroma surrounding the ostioles is white. In the collection examined, the necks do not elongate greatly beyond the wood surface, a characteristic that is reported in collections from Europe (Lundqvist 1987) , however the boundaries of the individual necks are clearly delineated (Fig. 7) .
Acceptance of the segregation of species into the separate genera, Mollicamarops and Camaropella, remains to be assessed with additional molecular data. With additional collections and other genes, an assessment can be made whether C. microspora and C. amorpha should be transferred to Camaropella and whether Cornipulvina stands as a separate genus. Not enough species are included in this analysis to draw adequate conclusions and part of the difficulty lies in the lack of molecular data for the type species Camarops polyspermum (Mont.) J.H. Mill. If molecular data followed a placement based on morphology, C. polyspermum should cluster with Camarops tubulina. Greater taxon sampling and additional genes would help clarify relationships within this group.
